Objectives: The current molecular study was launched to detect the existence of Brucella abortus and its virulence genes (VGs), bvfA, virB, and ure, in human blood and cattle milk.
Introduction
The B. abortus bacteria are well-known facultative-intracellular pathogens that cause brucellosis, a worldwidezoonotic disease. B. abortus can perform a disease process in humans inducing several chronic pathogenic changes such arthritis, spondylitis, orchitis, and undulant fever which is a debilitating disease (1, 2) . Living in environments with low levels of oxygen and nutrients, low pH, high levels of reactive oxygen species (ROS) are considered as the main pathogenic features developed by those bacteria enhancing them to tolerate difficult-intracellular conditions. It has been recognized that B. abortus of the smooth type induces inhibition of the apoptosis facing host cells, and this enhances bacterial escape of the immune system to survive inside those cells; however, the rough type helps in the macrophage-based induction (3, 4) . For the intra-macrophage-based bacterial response suppression, B. abortus has developed certain virulence mechanisms such as expressing virB proteins responsible of the formation of the type IV secretion system (T4SS) enhancing intracellular replication of the microorganism (1, (5) (6) (7) . Moreover, bvfA, Brucella virulence factor A, is another virulence gene factor that provides additional bacterial survival support inside the host cells by founding suitable environmental living niches inside the host cells. The bvfA gene encodes for a periplasmic protein, 11kDa in molecular weight (7, 8) . Urease (ure) gene is another virulence genetic factor that supports Brucella with resistance mechanisms against conditions of low pH (9) . The current molecular study was launched to detect the existence of Brucella abortus and its virulence genes (VGs), bvfA, virB, and ure, in human blood and cattle milk in Al-Diwaniyah province, Iraq.
Materials and methods

Blood and milk Samples
Using aseptic conditions, 35 human-blood and 50 cattle-milk samples were collected from Al-Diwaniyah Teaching 
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Molecular techniques
Bacterial DNA extraction
The extraction procedures involved the use of Presto Mini-DNA Bacteria Kit (Geneaid Biotech Ltd., USA) and depending on the protocol accompanied with the kit. The DNA was screened using a NanoDrop for the detection of its quality and quantity.
Polymerase chain reaction
The PCR techniques was conducted to determine the identity of the bacterium, targeting the 16S rRNA gene, and the virulence factors, targeting its VGs, in the samples employing methods from (10) . The 16S rRNA gene primers were designed in the current study using NCBI-websites, deposited under the No. NR_042460.1. For the VG primers were recruited from (11) . All primers utilized were ordered from Macrogen Company, Korea. The following table, 1, shows those primer details. Table 1 : The primers used in the PCR study.
Gene primer Sequence of nucleotide (5'-3')
Size of amplicon (bp)
16S rRNA
The master mix preparation was done using Maxime PCR Premix Kit (iNtRON, Korea). The protocol provided with kit by the company was used to perform the process. A DNA template of 50-50ng/µl was used at 5µl and then was ©Annals of Tropical Medicine & Public Health S164 
The partial gene sequencing
The PGS employed the use of 16S rRNA gene as a molecular target. The PCR products were agarose-gel purified using EZ EZ-10 Spin Column DNA Gel Extraction Kit (Biobasic, Canada). The PCR products purified of the 16S
rRNA gene were sent out to the Macrogen Company, Korea for the induction of the DNA sequencing, by AB DNA sequencing system, using the forward primer of the 16S rRNA gene mentioned above. The analyses of the DNA sequencing data were conducted using the NCBI-BLAST websites to perform the multiple alignment analysis and MEGA v6.0 to generate the phylogenetic tree using the UPGMA method.
Results
Brucella abortus identification by PCR
The 
Brucella abortus identification of virulence genes by PCR
Partial gene sequencing and phylogeny
For the PGS that employed 2 blood and 2 milk of the positive 16S rRNA-gene-relied PCR samples, the outcomes revealed four different sequences, deposited in the GeneBank (table 2) , close nucleotide matched up, ~99.6% for the blood and 99.8% for the milk samples, to a world isolate of B. abortus, CP023308.1, from Caserta, Italy, figure 6. 
Discussion
Living in environments with low levels of oxygen and nutrients, low pH, high levels of reactive oxygen species (ROS) are considered as the main pathogenic features developed by those bacteria enhancing them to tolerate difficult-intracellular conditions and stay away from extracellular immune system (3, 4) . These pathogenic characteristics are maintained by the presence of certain virulence factors encoded by some genes such as bvfA, virB, and ure.
The current outcomes of the present study revealed that 50% of the B. abortus human isolates contained bvfA and ure genes. These genes play important roles in the pathogenicity of the microorganism as bvfA provides support inside the host cells by founding suitable environmental living niches inside the host cells for the bacterium (7, 8) .
Moreover, ure gene supports Brucella with resistance mechanisms against conditions of low pH (9) . This indicates that our isolates are from the highly pathogenic strains that can avoid extracellular immune system to survive extreme intracellular difficult conditions using the products of those virulence genes. These data agree with (11) who identified high presence of the ure gene in their isolates from Iran. Some of the Lab B. abortus strains may lack the urease activity; however, this pathogenic activity can be restored potentially to survive intracellularly (12) . A half of our isolates didn't have the ure gene in their genome, and that could be due to the fact that B. abortus may have had two frameshift deletions in ureE2 which supports our findings (12) . Half of the B. abortus isolates from the cattle milk had the virB gene in their genome indicating a virulence microorganism with the induction of the T4SS that can hugely help in the intracellular replication of the bacterium in the endoplasmic reticulum of the host cells (13, 14) . For the PGS, the results revealed four different sequences close nucleotide matched up, ~99.6% for the blood and 99.8% for the milk samples, to a world isolate of B. abortus, CP023308.1, from Caserta, Italy. This provides vital information that our strains and Italian one are descended from the same ancestor and may have not suffered too much genetic evolution due to low-level of bacterial exposure to extracellular suppressive agents such
